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Dr.Spurgin on thelVature and Praperties of the Blood. 247 
or variable ratio. The experiments of Gay-Lussac appear to 
make it constant in a great range of temperature and pressure; 
and I have proved from the admitted properties of air, that, 
when the pressure is constant, he variations of latent heat and 
temperature, i and ~-, preserve the same constant proportion, 
as far as our experience xtends. Thus we have # i = a ~'; 
and, by substituting in the formula (2), we get, 
__¢ = 
This formula is not different from that ill p. 252 of this Jour- 
nal for April last, except in the sign of # i ; and the reason is, 
that i here stands for the change of temperature produced by 
the latent heat which is set free, and in the other formula i 
denotes the variation in the quantity of the latent heat con- 
tained in the given mass of air. 
What has now been said fully explains the remark I made 
on the formula of M. Poisson, published in the Conn. des Terns 
1826, and proves the justness of that remark. 
Sept. 10, 18~7. JAMES IVORY. 
[To be continued.] 
XLI I .  Outlines of a Philosophical Inquir~ d into the Nature 
and Properties of the Blood; being the Substance of three 
Lectures on that Subject delivered at the Gresham Institution 
during Michaelmas Term 1826. By JoHl~ S~'uR6II% M.D. 
Eellow of the Royal College of Physicians of London, and of 
the Cambridge Philosophical Society. 
[Concluded from p. 191.] 
H AVING drawn your attention to this leading property of the blood--its fluidity, and illustrated the nature of this 
property in one respect, that is to say, in its being fitted 
thereby to traverse very angle and corner of the body; and 
having but slightly adverted to, and only indirectly demon- 
strated, the cause of this its fluidity: We must crave your in- 
dulgence to permit us to employ the expressions purpose and 
design as forming a part in our reasoning, in the same man- 
ner as the algebraist would employ the characters x,y, z, to 
form a part of his analysis, in order that by means of the known 
values of the other characters be may arrive at he values of 
those that are unknown. And we crave this indulgence the 
more confidently, because we do not, as others have done, avail 
ourselves of the method to discover aproportion between lifeand 
matter, seeing that there is no proportion between them; but 
to 
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248 Dr. Spurgin's Outlines of a PhilosozAhical 
to demonstrate that matter relatively to itself alone enjoys 
higher and lower degrees of vitality, or manifests vital ph~eno- 
mena in greater and less perfection, according to the condition 
in which it stands, or aeeording to the state into which it may 
be brought. No one can deny that organization is a condi- 
tion of matter suited to the manifestation f vital ph~enomena ! 
No one can deny that the higher or the more perfect he or- 
anization, the more complete and perfect is the manifestation 
g ° . . 
of the vxtal ph~enomena :--thus for the sake of 111ustrauon, the 
results of the cerebral organization which, doubtless, are mo- 
tion, feelin, g, memory, thought, judgement, and the. like,, are 
supemor to those of muscular structure or orgamzatton, to 
wit,---contraction a d relaxation or irritability ! But  again, no 
one can deny that each of these parts or organs is momen- 
tarily dependent upon the presence of the blood to enable it 
to manifest its peculiar vital ph~enomena. Let me, therefore, 
intreat your attention to this point one moment ; let me ask 
you, in what other relationship do the vessels and organs stand 
to the blood which circulates through them, than this, (viz.) 
that b 9 virtue of the blood they live, and b 9 living, act. 
Now, in speaking of a purpose and design, how well do we 
see them accomplished or fulfilled by the fluidity of the blood ! 
the very building up and preservation of the body is accom- 
plished and fulfilled by this fluid, for it possesses in its com- 
position those elements of which the body itself is compounded, 
• • • gg aceording to what we remarked m our mtroducuon, th:~t 
nothing exists in the body which did not. first exist in the 
blood." We have observed, that between hfe and matter there 
can be no proportion ; but we have observed likewise, that there 
is a proportion between the various conditions of matter ; -  
that a proportion may be instituted between one condition of 
matter and another, even in regard to organization as being 
more and less perfect and excellent. But are we prepared to 
show that in regard to the blood there are in the same manner 
divers degrees of perfection, not only in respect o its quality 
whether good or bad, but also in respect to perfection as being 
less compound, more ~/ctive, more fluid, and thence better en- 
abled still to penetrate into the almost invisible recesses and de- 
licate textures where the red and more compound, and thence 
less perfect blood can never reach, without threatening de- 
struction to the whole viscus, as happens in inflammation ? In 
short, can we show that there is a fluid, which by virtue of the 
perfection of its nature is better enabled still to accomplish and 
to fulfil certain specific purposes and designs,--a fluid which 
in relation to life is as nothing, but in relation to the blood 
is as the lii~ thereof; and thence the cause of its vitality and 
fluidity. 
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Inquh3t into the Nature and Properties of the Blood. 249 
fluidity. This more direct, more immediate, and proximate 
cause of the blood's fluidity, it may seem at first sight diffi- 
cult to demonstrate, as having apparently no real existence 
in animal nature; but if the reality of things diminishes with 
their invisibility to our eye-sight, or in proportion as they 
evade our senses, it would be a fruitless effort to search the 
finer textures and organizations of our bodies,-- for in so doing 
we should wander from the substance to the shadow : but if 
on the contrary the reality of things increases with their im- 
perceptibility to our senses, as is in truth the case ; if the finer 
textures and organizations of our bodies astonish us by the 
beauty, the simplicity, and the perfection of their forms, as in 
truth the)" do; we are labouring to a good purpose when we 
are investigating them, we are tracing the direct path from 
effects to causes, and proceeding by the method so insisted on 
at the present day- -o f  induction. 
Now, as the blood possesses all those elements which are 
subservient to the building up the different textures of the 
body from the cerebral to the osseous on the one hand, and 
enjoys those properties and essentials which enable it to main- 
tain its presence in and circulation through them on the other, 
we are compelled to assent o the doctrine which teaches, or 
which supposes, the permeability of the cerebral and nervous 
textures, and their permeation by a subtile invisible fluid; a 
fluid not the less real for being invisible, nor the less material 
for the want of tangibility; a fluid that fulfils and accom- 
plishes certain specific purposes and designs pre-eminent ly, - -  
which in relation to the solids and fluids is alone vital, which 
builds up and compounds from its own elements the entire 
cerebral and nervous textures, in the same manner as the red 
blood furnishes the elements for the building up and com- 
pounding the grosser vascular, fleshy, and bony textures : in 
fine, a fluid which is every where present in the body, requi- 
ring brain and nerves for its distribution, and red blood for 
its seat and habitation*, imparting life at the same time to the 
cerebral 
We hope to have it in our power to consider of the question of the 
existence of a nervous fluid properly so called, and to discuss the grounds 
for the objections which have been urged against thenecessity or possi, 
bility of its existence. We believe it would be just as rational to suppose 
the ph~enomena of electricity could be presented in mundane nature with. 
out the medium of an appropriate mundane agent, as that vital phmno- 
menu could be .presented in animal nature without he medium of their 
appropriate animal agent.. All qualities, attributes, forces, power8 and modes, 
must in the nature of things have their subjects in which they reside, or 
on which they depend : as for example, sound is a mode of motion of the 
air, and is dependent on air for its existence : the sensation it excites in the 
New Series. Vol. 2. No. 10. Oct. 1827. 2 K cot- 
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250 Dr .  Spurg in 's  Outlines of a Philosophical 
cerebra l  organizat ions which thus by  l iving, act. Shou ld  you 
say, can it be possible for there to be such a mater ia l  f luid ? 
we request  you to contemplate the powers of the seminal  
f luid in al l  animals,  which' has the wonderful 'power of  accom- 
p l ish ing and. fulfillin, g certain specific purposes and designs 
to perfect ion ; m that it can serve as the commenc ing point  
for a new being,  the exact type of  the prototype pareiat;  nay,  
can from one vile repti le and insect, from one indiv idual  parent ,  
p roduce  ye a thousand o f fspr ing , - -each typical  of  the same 
parent ,  but  not  the same type. Th is  is f luidity, this is plast ic ity,  
this is adaptabi l i ty  to certain l iv ing purposes and designs 
which none  can question. 
. . . . .  Phys io logists  and phi losophers  of  every, ga e have enter-  
tamed some not ion concerning, a vital pr inciple,  and have en- 
deavoured  to express their  ideas by some pecul iar  term; whence 
we read  of  as many terms as there  have been dist inct not ions 
mainta ined by different sects o f  phi losophers.  Thus  we hear  
corresponding organ of bearing, belongs to living or sentient beings, and 
therefore requires a medium for its existence as such : the organ alone is 
not that medium, the nerves alone are not that medium ; for these exist 
during fainting, and after death for a time; and yet the sensation perishes, 
or the susceptibility of being affected by sound on the part of the body is 
lost : it is the same with the other animal senses. The only change of state in 
the body at such a time is the cessation of the circulation of a fluid;--in 
respect o the blood-vessels, we know that the circulation of their blood 
has ceased; but in respect to the nerves, we conjecture that the circulation 
of their appropriate fluid or blood has stopped also; and we are not al- 
towed to do more than form the conjectural by certain physiologists, who 
at the same time are well aware that the simple division of, or pressure 
upon a nerve, is sufficient to destroy the communication of external im- 
pression to tile brain, even while red blood is circulating in a living body. 
We do not suppose that the nervous fluid alone is the medium of sensa- 
tion, anymore than that the nerve alone is; but we believe that, for the 
existence of sensation, or for our being rendered sensible of some outward 
impression, both a nerve and a nervous fluid are indispensably requisite; 
the fluid standing in the same relationship to the nerve as the blood does 
to the blood-vessel ; or as what is active, stands to what is passive ; the 
latter deriving all its reaction from the former, and giving the appearance 
of its being the sole mover. We would request all physiologists to consider 
the source of the seminal fluid, and the size of the vessels through which 
it passes, and then to reflect upon the seminal tubes of the insect race con- 
jointly with the nature of the fluid itself; how that it must be essentially 
as intrinsically diverse in every genus and species of that race, howsoever 
similar the outward appearance may be, as are the genera nd species them- 
selves. If they have any power of reflection or correct judgement, such 
considerations will ever strike them with astonishment, and cause them to 
be very backward in expressing their disbelief of, or in their pronouncing 
as ridiculous, the notion of an animal fluid, not electrical or galvanic, cir2 
culatiug through t e nerves, and existing in, because capable of being eli- 
minated from~ the blood, and imparting to the blood, so long as it itself is 
vital and fluid, both vitality and fluidity. 
o f  
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Inquiry into the N~ure and Prolaerties of the Blood. 251 
of the Vital Principle, the Anima of Stahl, the Animal Spirits 
of Des-Cartes, the Nervous Fluid, the Galvanic Fluid of some 
late writers, the Vis Medicah'ix Naturce of Cullen, the Materies 
Vitce diffusa of Hunter, the Principle of Irritability. All these 
notions, however, have failed to satisfythe mind, which isaverse 
from conjecture, and which exults at beholding truth in its 
own light ! When we observe, therefore, that certain specific 
purposes and designs are fdlfilled and accomplished by the 
organic structures that are displayed before us in all the nni- 
mal and vegetable creation in such an endless variety,--when 
we observe that these structures depend momentarily upon the 
presence of a fluid answering to blood, by virtue of which 
alone they live, and thence by living, aet,--when we observe 
that there are gradations of excellence in the condition of the 
blood, and that the higher or the more exalted the condition, 
the more wonderful is the organization which is produced 
from and preserved by it ;--we admire the gradation of ex- 
istence, the subordinate dependence of one thing upon an- 
other: we behold the perpetual relationship and distinction 
between cause and effect maintained and adhered to: the order 
of subsistence to be that of existence z in short, we discern the 
rules of true philosophy scrupulously observed, and her axioms 
supported and substantiated byall our experience. 
With these principles in mind, we hnve followed the suc- 
cessive gradations of development as represented in the for- 
mation of the chick in the egg, and as described by several 
patient observers of this process from first to last. A gelatinous 
molecule, as it is called by Sir E. Home, fi'om which the fu- 
ture embryo is to be formed, would appear to the naked eye 
as a most confused, indeterminate fluid; but is found by the 
microscope to have its centre made up of globules ~z~th part 
of an inch in diameter, surrounded by circles of a mixed sub- 
stance, made up also of small globules and of some that are 
larger and oval-shaped. 
From this, as from a commencing point, the work of for- 
mation proceeds ; the albumen or white and yolk of the egg 
are nothing else than materials uited exactly to the purposes 
and objects intended by this molecule or formative substance, 
and derived, like the elements of the molecule itself~ from Na- 
ture's tores. The white and the yolk of the egg respectively to
the molecule, are passive in the first stage of formation; but 
as these stages proceed, the elements of which th~ consisted 
are elevated into a new condition, andin this condition form 
a part of the thence increasing and developing animal ; they 
thus become relatively to the remaining portion of the white 
and yolk of the egg, active and living; and thence~ by virtue Qf 
K ~ their 
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252 Dr. 8purgin on the Nature and Pr~erties ofthe Blood. 
their new condition, are instrumental in developing the pur- 
poses and designs of the living point or molecule still further ;
so that each distinct stage is a medium and instrument, bear- 
ing the energy, of the antecedent stage fully and perfectly to 
the subsequent one ; each stage is thus passive to the influences 
or designs and purposes of the antecedent one, and thence 
active in influencin~ the sta~e subordinate or secondary to it. 
Thus~ and thus alon°e, are w~ enabled to see how the purposes 
and designs of the primitively living molecule, or how its 
living ener- gies and forces, ca-n tier7 determinately and de- 
signedly thiougb all the dependent stages, until the work in- 
tended is accomplished, or at. its.end--the adult being.I I. from 
whence as from a new beginning the work can proceed .de 
nero, and a multiplication of the species emulous of an infimty 
be effeeted, and by the multiplication, a succession thereof 
emulous of an eternity. And herein we have another ule of 
true philosophy confirmed in nature ; viz. "that the end rules 
the cause, and the cause the effect;" or, "the end is the all of 
the cause, and the cause the all of the effect," 
In declaring these principles we know that we are liable to 
be misapprehended by reason of the defect of terms, or of our 
defective application of the terms in common use: but.if there 
is any meaning in language,we do not employ sny of its terms 
to signify nothing; and consequently in "ma'kingmention of 
life, we only use the term to designate the r lationship in which 
One condition of organization or of animal matter, whether 
fluid or solid, stands to another condition in the same being. 
Thus, as we have stated above, the. blood in relation to the 
organ it permeates is as its life ; but in relation to the fluid 
which causes i t  to be what it ,is, and which in the order of 
formation was prior thereto, the blood is o~dy vital in a se- 
eec~dar~ or inferior sense,!--Of all material fl'uids, the seminal 
fluid is most vital; but vet is not life, nor can it bear any pro- 
portion. . to life, because its product is merely, one limited thing, 
differing., from all other things and en'ojy gin only limited ca- 
pabdities. -. whereas what is unlimited, possessing all things in- 
fimtely,, and thence, enjoying infinite capabilities~ being above 
and beyond the nature of matter and all~ finite things, cannot 
be-repre~sented nor defined by natm'al language; for language 
is derived from the limited things of nature, and the definite 
forms thereof. 
To make the application.--The operations, the changes, the 
ph~enomena which are said to resul-t from a principle called 
Life (from a principle that has never been defined), do all con- 
vey to us, as intelligent beings, some idea of intelligence and 
design : but we do not on that account confound the intelli- 
gence 
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M. Desnoyers on the Chalk of the Cotentin. 25~ 
gence and design with the works so wisely designed. Conse- 
quently, we do not require, nor ought we to assume, the ex- 
istence of a principle of life~ in addition to the all-intelligent, 
all-designing, and only living hand. Such an assumption be- 
wilders, the mind, by turning it out of its natural and proper 
course, and causes Science, the golden fi'uit of its labours I I I 
to scatter its seeds over the barren fields of mysticism and'in- 
credulity. 
XL I I I .  Collections in Foreign Geology.--[No. IV.] B~] 
H. T. DE LA BECaE, Esq. F, tL, L., and G.S. dyc. ~c. 
[Continued from page 176.] 
11. On the Chalk of the Cotentin ; b 9 M. J. Desnoyers #. 
Chalk Formation or Baculite limestone (Calcaire d Baculites), 
Synonymes. ,Bane des Baeulites. (De Gerville.) ,Baculite limestone, Calcaire 
Baeulites. (C. Pr6vost, Defranee, De la Beehe, de Caumont.) Variety 
of .Falun or Marl. (De Gerville.) 
T HE common disposition to attribute characters to chalk, even though geologically considered, which in many places 
only belong to a ~portion of its :upper or middle divisions, such 
as whiteness, earthy fracture, loose and tufaceous texture, the 
presence of silicate o| iron, or  siliceous concretions, feeble 
traces of which characters are alone visible in the baculite 
limestone (of the Cotentin), has, doubtless, as yet prevented 
this rock from being recognized as a complete quivalent of 
this important formation. 
Extracted from the author's M~moire sur la Craie el sur les Terrains 
Tertiaires du Cotentin, inserted in the ~'l/I~moires de la Sociktk d'ttistoire 
lVaturelle de Paris, vQt. ii. 
The whole of the above memoir is interesting, more particularly that 
part of it here extracted, as it shows the melting together, if I may so 
express myself, of the chalk and greensands ; that is to say, there is a rock 
here described which contains the fossils found in both. This fact is of 
importance, as it shows that we should guard against attaching too much 
importance to some of those divisions made in this class of  rocks, derived 
from their difference in mineralogical structure. M. Desnoyers, in com- 
mon with some of the continental geologists, seems to include under the 
head o f"  Chalk formation," the Upper and Lower Chalk, the Upper Green- 
sand, the Gault, and the Inferior Greensand of our English series; there is 
however, occasionally, some little uncertainty as to the latter, which ap- 
pears sometimes to be separated from, at others included in, the Chalk for- 
mation. Be this as it may, the Baeulite limestone of this part of Normandy 
is a good example of the great changes that take place in the mineralogi- 
cal character of the more modern rocks in horizontal distances. 
I have been obliged in some places to condense this extract, in order to 
accommodate it to the necessary limits ; but have, I believe, omitted no- 
thing material.-- Trans. 
Reduced 
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